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Abstract

The most prevalent metabolic and endocrine perinatal issue is gestational diabetes mellitus (GDM), which is an
increasing health problem worldwide. It is a controversial entity, with conflicting guidelines and treatment protocols. In
the United States, most doctors utilise a two-step strategy, first with a 50-g non fasting oral glucose challenge test at 24
to 28 weeks and then a 100-g fasting test for women who have a positive screening result. Alternatively, Clinicians take
a one step Diabetes in Pregnancy Study Group India (DIPSI) method and perform simply a 75-g two hour fasting oral
glucose tolerance test. The DIPSI approach of antenatal GDM screening has been demonstrated to be straightforward,
cost effective, easy to use, patient friendly, and convenient. When comparing the findings to the gold standard of the
International Association of Diabetes and Pregnancy Study Group (IADPSG), DIPSI shows high specificity and acceptable
sensitivity. To maintain euglycemia, glucose monitoring, dietary changes, exercise, and, if necessary, medicines are
used. Although insulin therapy is the most common treatment, glyburide and metformin may become more popular.
Prenatal testing with nonstress tests and amniotic fluid indices, commencing in the third trimester, is commonly used to
assess foetal well-being in women undergoing medication. The delivery technique and time are contentious. Women
who have gestational diabetes are at a significant risk of developing type 2 diabetes later in life. As a result, along with
routine diabetes screening, lifestyle adjustment should be recommended.

Keywords: Gestational Diabetes Mellitus; Type 2 Diabetes Mellitus; Medical Nutrition Therapy; Physical
Activity.

INTRODUCTION

Gestational diabetes mellitus (GDM) is a serious pregnancy complication, in which women without
previously diagnosed diabetes develop chronic hyperglycemia during gestation (1. According to the most
recent (2017) estimates from the International Diabetes Federation (IDF), GDM affects over 14% of
pregnancies worldwide, accounting for an estimated 18 million new-borns each year 2.
Overweight/obesity, a westernised diet deficient in micronutrients, advanced maternal age, and a family
history of insulin resistance and/or diabetes are all risk factors. While GDM normally goes away after
delivery, it can have long-term health effects for the mother, such as an increased risk of type 2 diabetes
(T2DM) and cardiovascular disease (CVD), as well as future obesity, CVD, T2DM, and/or GDM in the child.
This contributes to a vicious intergenerational cycle of obesity and diabetes, which has a negative
influence on the general public's health. Unfortunately, there is no widely acknowledged treatment or
preventative strategy for GDM at this time, with the exception of lifestyle management (diet and exercise)
and, on rare occasions, insulin therapy, which is only of limited effectiveness due to the common presence
of insulin resistance. While new oral antidiabetics like glyburide and metformin appear to be promising,
questions about their long-term safety for the mother and child remain B33, As a result, new treatments
must be safe, effective, and simple to administer. In order to develop such treatments, a thorough
understanding of the diagnosis criteria of GDM is required. This review will discuss what is known about
the screening and diagnosis criteria for GDM patients, as well as therapeutic management and what has
yet to be elucidated.
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Maternal diabetes screening and diagnosis criteria

At the initial antenatal appointment, women at risk of preexisting
diabetes should be assessed using the American Diabetes Association's
diagnostic criteria for non-pregnant persons. Early screening is
recommended if your BMI is 25 kg per m2 or more, and you have
another risk factor 6], The United States Preventive Services Task Force
amended its 2008 statement in 2014, recommending that
asymptomatic pregnant women be tested for GDM after 24 weeks of
pregnancy. In the United States, most doctors utilise a two-step

strategy, first with a 50-g non fasting oral glucose challenge test at 24
to 28 weeks and then a 100-g fasting test for women who have a
positive screening result 71, Alternatively, Clinicians take a one step
Diabetes in Pregnancy Study Group India (DIPSI) method and perform
simply a 75-g two hour fasting oral glucose tolerance test [7-9. The DIPSI
approach of antenatal GDM screening has been demonstrated to be
straightforward, cost effective, easy to use, patient friendly, and
convenient. When comparing the findings to the gold standard of the
International Association of Diabetes and Pregnancy Study Group
(IADPSG), DIPSI shows high specificity and acceptable sensitivity [10,

Screening and diagnostic criteria for gestational diabetes
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Figure 1: Maternal diabetes screening and diagnosis criteria
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Medical Nutrition Therapy (MNT)
General Principles

The meal plan should include enough calories and nutrients to suit the
demands of the pregnant woman. Weight gain throughout pregnancy
is predicted to be 300 to 400 grammes per week, with a total weight
rise of 10 to 12 kg by term. As a result, the meal plan seeks to supply
enough calories for the mother and fetus to maintain adequate
nutrition while avoiding excessive weight gain and postprandial
hyperglycemia. Calorie needs vary depending on age, activity, pre-
pregnancy weight, and pregnancy stage. It is necessary to consume
approximately 30 to 40 kcal/kg ideal body weight or a 300 kcal/day
increase over the basal need. Obesity treatment is not recommended
during pregnancy. Admission is required for underweight subjects or
those who are not gaining weight as predicted, especially in the third
trimester, to guarantee appropriate nutrition and prevent low birth
weight newborns B,

Calorie Counting

Pregnant diabetic women are recommended to distribute their calorie
intake appropriately, particularly at breakfast, as part of their medical
nutrition therapy. This entails dividing a typical meal into two equal
halves and eating each half separately over a two-hour period. This
prevents an unnecessarily high peak in plasma glucose levels after
eating the entire breakfast at once. For example, if 4 idlis / chappathi /
slices of bread are consumed for breakfast at 8 a.m. and two hours’
plasma glucose at 10 a.m. is 140 mg, the same quantity divided into
two equal portions, one at 8 a.m. and the remaining after 10 a.m.,
results in a 20 — 30 mg reduction in two hours post prandial plasma
glucose at 10 a.m. Breakfast has a higher plasma glucose peaking rate
than lunch and dinner, thus this suggestion is scientifically sound. In
addition, insulin secretion is higher at breakfast than at lunch or dinner
in a healthy person [11. GDM mothers have a shortage in first-phase
insulin production, and the challenge of eating a large amount of food
at once should be reduced to compensate for this insulin deficiency.

Oral anti diabetic medication
Metformin

National Institute for Health and Care Excellence (NICE) guidelines
indicate that persons with GDM take metformin if lifestyle changes fail
to meet the glycemic target 12, Metformin is a category B medicine,
meaning there is no indication of toxicity or teratogenicity in animals or
fetuses. Metformin appears to be a safe alternative to insulin in the
treatment of GDM, however it does cross the placenta and may be
present in higher concentrations in the foetal circulation than in the
maternal circulation 3], Metformin exposure in pregnancy was
investigated in a series of studies. There is no evidence that metformin
has an effect on the fetus's early motor, linguistic, social, metabolic, or
neurodevelopmental outcomes 1415, but long-term follow-up studies
are needed. Two systematic evaluations found that metformin was
linked to a decreased risk of newborn hypoglycemia and less maternal
weight gain than insulin [16.17], Almost half of GDM patients treated with
metformin need insulin to achieve satisfactory glucose control [18],
Metformin is still an option as a second line treatment for GDM women
who refuse or are unable to safely inject insulin.

Glyburide

Glyburide (glibenclamide) has been linked to higher birth weight,
macrosomia, and neonatal hypoglycemia when compared to insulin (17}
and it penetrates the placenta similarly to metformin 19, Glyburide
medication should not be used as a first- or second-line treatment
during pregnancy, but it can be used as a third-line treatment if insulin
is refused and metformin is either refused or insufficient to achieve
targeted glycemic control 23], There is no human evidence that any
other antihyperglycemic medicine can be used to treat GDM (DPP-4

inhibitors, GLP-1 receptor agonists or SGLT2 inhibitors) [3l. Oral
treatment patients should be aware that they will cross the placenta.
There have been no negative effects on the fetus, but long-term
researches are needed 1201,

Insulin Therapy

Insulin is the first-line antihyperglycemic medication for GDM. No
evidence has been found that any of the currently available insulins can
pass through the placenta 291, Insulin medication should be started if
glycemic control is not obtained after 1-2 weeks of lifestyle
management 31, Insulin is still the gold standard treatment for GDM
women who don't achieve their glycemic goals with lifestyle changes,
as various guidelines prescribe. Insulin use is associated with lower
fetal and maternal morbidity [21.22],

Human Insulin
Regular insulin

Regular insulin (U-100, U-500) is mealtime insulin that covers
postprandial hyperglycemia. It takes about 30 minutes (10—75 minutes)
to begin, 3 hours (2.5-5 hours) to reach peak effect, and about 8 hours
to complete the effect (up to 24 hours for U500). Pregnancy category B
according to the FDA (23],

Human insulin inhalation

Human insulin inhalation (nasal insulin) is similar to insulin lispro unit
for unit. It has a 15-minute onset period and a 50-minute peak activity
time. The action lasts nearly two hours. Bronchospasms in chronic lung
disease patients are a boxed warning for inhaled human insulin. It's a
medicine classified as a category C during pregnancy (23],

Rabid acting insulin analogs

Insulin aspart, made by the yeast Saccharomyces cerevisiae, is another
human insulin analogue. 5-10 minutes before a meal, take Aspart. It
can be used for numerous subcutaneous injections or in insulin pumps,
among other things. It has a peak action time of 40-50 minutes and a
3-5-hour action duration. Insulin aspart causes significantly less
hypoglycemia than normal insulin (24, The FDA pregnancy category is B,
which means it is safe to use during pregnancy. When compared to
human insulin, data from two clinical trials (349 exposed pregnancies)
show no negative effects on pregnancy or fetal/neonatal health [25],

Insulin apart

Insulin aspart was launched to the market with the excipients
nicotinamide and L-arginine hydrochloride to improve absorption.
Despite the fact that the active molecule is identical, there is no
information about its use during pregnancy or its excretion in human
milk (23],

Insulin lispro

Insulin lispro (U-100 and U-200) is an escherichia coli produced
derivative of insulin. It takes 10—15 minutes to start working. Its activity
lasts 3—4 hours and peaks at 30-90 minutes. Insulin pumps and pens
can also benefit from it. The bioequivalence and pharmacokinetics of
U-100 and U-200 formulations are the same. The FDA pregnancy
category is B, which means it's safe to take while pregnant. The results
of a large number of exposed pregnancies show that there is no
negative impact on pregnancy or fetal/neonatal health (23],

Insulin glulisine

Insulin glulisine (glulisine insulin) is recombinant insulin. Escherichia coli
are used to create it. It works in around 10-15 minutes. It takes 55
minutes to install at its peak, and it takes 4-5 hours to complete.
Although it is compatible with some insulin pumps, it is not compatible
with all brands. The FDA classifies pregnancy as a C. In this scenario,



caution should be exercised when administering glulisine to pregnant
women, with the medicine being used only if the potential benefit
outweighs the danger to the fetus. The use of insulin glulisine in
pregnant women has yielded minimal results (fewer than 300
pregnancy outcomes) [23],

Intermediate insulin
Insulin isophane

Intermediate-acting insulin is known as insulin isophane (NPH). It's also
made in Escherichia coli. It's a liquid suspension that's identical to
human insulin. It takes up to 2 hours to take effect, with an average
peak time of 4 hours. NPH has a complete activity time of 10-20 hours.
There are no limits on using it during pregnancy or gestational
diabetes; it does not penetrate the placental barrier. The FDA
pregnancy classification is B 1231,

Basal analogs
Insulin determir

Insulin detemir (U-100) is a long-acting insulin analogue made by
Saccharomyces cerevisiae. Detemir insulin does not have a distinct
peak and can last up to 24 hours, with a 1-2-hour duration to action. In
pregnant women, detemir insulin causes less hypoglycemia than NPH
1251 The FDA's pregnancy category is B, which means it's safe to use
while pregnant. The potential benefit must be weighed against the
possibility of a higher risk of complications during pregnancy. There
was no maternal or fetal harm in another 250 pregnant women who
were given insulin detemir (23, When compared to isophane insulin,
one clinical trial reveals a probable increased risk of very bad maternal
outcomes, but data from another 250 outcomes from pregnant women
exposed to insulin detemir suggest no maternal or neonatal toxicity.

Insulin glargine

Insulin glargine (U-100) is a long-acting insulin analogue made in
Escherichia coli. The acidic solution is neutralised in subcutaneous
tissue, resulting in the formation of micro precipitates. Over the course
of 24 hours, these micro precipitates gradually release glargine. It has a
1-2 hour start of effect, a 24-hour duration of activity, and no peak.
Previously, the FDA pregnancy category was C, meaning there was no
human pregnancy data. If necessary, may be considered during
pregnancy, although no clinical evidence on exposed pregnancies from
controlled clinical research is currently available. There were no
deleterious effects on pregnancy, deformities, or feto-neonatal toxicity
based on data from pregnant women (between 300 and 1000
pregnancy outcomes) (23],

Insulin degludec

Long-acting insulin glargine (U-300) although it does not have the same
bioequivalence as glargine U-100, it has the similar structure and was
approved in February 2015. Escherichia coli are used to make Glargine
U-300. It reaches its maximal action after 6 hours and lasts for 24
hours. After 16-36 hours, the serum concentrations drop. Once a day,

it is taken. Until now, no clinical experience with insulin glargine (U-
300) in pregnant women has been reported (23],

Insulin regimen

Several insulin regimens have been designed to treat hyperglycemia,
but multiple daily injections (MDI) is by far the most effective and
adaptable 1261, Based on the blood glucose profile, the insulin regimen
should be selected. Basal insulin should be started if fasting glycemia is
higher than 90-95 mg/dl. It could be a long-acting insulin analogue or
Hagedorn, a neutral protamine. The basal insulin dose is 0.2
units/kg/day and can be estimated based on weight. If hyperglycemia
occurs after a meal, rapid-acting or regular insulin should be started
prior to the meal. When both fasting and postprandial glycemia are
raised, MDI: 3 mealtime insulin and basal insulin are required. The total
daily insulin demand in the first trimester is 0.7 units/kg/day, 0.8
units/kg/day in the second trimester, and 0.9-1.0 units/kg/day in the
third trimester. This may or may not apply to all pregnancies. The total
insulin dose in pregestational diabetes is usually up to twice that of
GDM. To combat the combined IR of pregnancy and obesity, the initial
dosages of insulin can be raised to 1.5-2.0 units/kg in the event of
morbid obesity [27), The calculated total daily dose of insulin for type 1
and type 2 diabetes should be split into two parts: 50% as basal insulin
before bedtime, and 50% divided into three meals and administered as
rapid-acting, or regular insulin before meals. Insulin doses must be
adjusted on a regular basis; therefore, self-monitoring blood glucose is
critical. In pregnancy, rapid-acting insulin analogues are favoured over
conventional insulin because they reduce the risk of hypoglycemia and
improve postprandial blood glucose control [22.26],

Monitoring Glycemic Control
Glycated hemoglobin (HbA1c)

HAlc is a glycated haemoglobin measurement that is used as a routine
indicator of blood glucose control over the last three months. It could
pave the door for earlier detection of women at risk of developing
GDM. In the non-pregnant population, worldwide recommendations
(American Diabetic Association and International Expert Committee on
Diabetes) recommend using HAlc for diabetes diagnosis rather than
fasting or postprandial plasma glucose measurements [27],
Furthermore, if HbAlc testing is done early in pregnancy, it may be
useful in detecting diabetes that has already developed [2830], HbAlc
values in women with GDM have been found to be higher in a number
of studies 134, In addition, high HbA1lc levels during pregnancy have
been linked to poor neonatal outcomes B3, HbAlc's reliability and
accuracy in diagnosing GDM have been demonstrated in numerous
researches recently. While some studies have found that HbAlc is
unreliable in detecting GDM [38], others have found that it is reliable in
diagnosing GDM B4, If glucose intolerance is discovered early in
pregnancy, the HbAlc level can assist distinguish between a pre-
gestational diabetic and a gestational diabetic. She is most likely pre-
diabetic if her HbAlc level is more than 6%. HbAlc can be used to
assess glucose control during pregnancy, but not for day-to-day
management. The amount of HbAlc in the blood can be used as a
prognostic indicator Bl
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Self-monitoring of capillary blood glucose (SMBG)

Self-monitoring of blood glucose (SMBG) is a useful method for
managing diabetes during pregnancy. However, knowing the
applications and limitations of SMBG in pregnant women is necessary
for proper deployment. SMBG is an essential component of routine
diabetic treatment B7l, It enables pregnant women and their
healthcare professionals to decide the most effective therapy method
for controlling glucose levels and reducing the risk of diabetic
complications. The number of daily tests required to appropriately
monitor blood glucose levels varies by patient and is determined by the
practitioner's advice 138, Furthermore, because it enables for early
detection of hypoglycemia symptoms, SMBG makes patients feel more
confident and comfortable utilising insulin 3%, In pregnant women who
are not using insulin, the indications for and frequency of SMBG must
be tailored to the individual. Patients must be taught to match their
food intake to the frequency, intensity, and timing of their physical
activity. It's uncertain whether SMBG alone improves glycemic control
in type 2 diabetes patients who aren't taking insulin. There is also no
data in women with GDM [40],

Continuous glucose monitoring in the interstitial space (glucose
sensors, CGMS)

Women with GDM can benefit from continuous glucose monitoring to
track their progress and adapt their diabetic treatment. Intermittent
blood glucose monitoring may miss high postprandial blood glucose
levels and nocturnal hypoglycemia episodes. To evaluate the clinical
consequences of this new monitoring technology, a substantial
prospective study on maternal and neonatal outcome is needed.

CONCLUSION

In an obesogenic environment, the prevalence of GDM has virtually
doubled in the last decade. Perinatal morbidity and mortality are twice
as likely with GDM. GDM should be checked in all pregnant women,
and the most common method is a single-step screening. Although
lifestyle changes are the first-line treatment, medication will be
required for approximately one in every four women. Although insulin
is typically the first-line pharmacotherapy, more research into the
efficacy and safety of oral medicines, particularly metformin, is
needed. Antenatal testing is usually started in the late third trimester,
and delivery is usually advised by the 39th week. Following up on their

75-g oral GTT findings, all women with GDM should be tested for
glucose intolerance and T2DM in the postpartum period.

To summarise, GDM poses a significant short- and long-term problem.
GDM identification and therapy are definitely beneficial in improving
outcomes in the immediate pregnant environment. The links to
mothers' and newborns' long-term health are also obvious, but the
best therapeutic option has yet to be determined. This is a worldwide
issue! To lower the noncommunicable disease (NCD) burden of GDM as
manifest for affected mothers and their offspring, prevention and
intervention are critically needed both during and after pregnancy.
Despite advances in this field, the actual use of proven solutions is still
limited.
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